Summary. The oxytocic activity of the jugular blood plasma of bulls before and after copulation, ejaculation into an artificial vagina, massage of the seminal vesicles and ampullae and stimulation with an electroejaculator increased from below 0\m=.\01 \g=m\U/ml to a peak level varying from 2 to 1000 \g=m\U/ml 4 to 6 min after ejaculation or 6 to 9 min after the start of electrical or manual stimulation.
Although males store oxytocin in the posterior pituitary in amounts similar to those found in females, the mechanism of oxytocin release and its function in the male are not clearly understood.
In an experiment using cross circulation between a ram and a ewe, Debackere, Peeters & Tuyttens (1961) observed a sharp increase in the intramammary pressure in the ewe after massage of the seminal vesicles and ampullae in the ram, indicating a release of oxytocin in the ram. Oxytocic activity (OA) has been found in the blood of the bull (Bereznev, 1963a; Sharma & Hays, 1968) and the ram (Sharma, Fitzpatrick & Ward, 1972) . The 1, 2, 3, 4, 5, 10, 15, 20 and 25 min after ejaculation or stimulation. Blood (10 ml) was collected using a polyethylene syringe containing 0-1 ml heparin solution (1 mg heparin sodium/ml isotonic saline). The time required to collect each blood sample was 5 to 10 sec and the samples were immediately cooled by placing in chopped ice. Within 2 hr of collection, the samples were centrifuged, the plasma was separated and stored in polyethylene ampoules at -18°C until it was assayed for plasma OA. Attempts were made to prevent the transmission of sensory impulses from certain reproductive organs to the posterior pituitary through the hypogastric nerve by theparavertebral lumbar block (T13, LI, L2 and L3 nerves) technique of Farquharson (1940) and thus prevent the release of oxytocin.
The OA in the unextracted blood plasma was determined by the assay of van Dongen & Hays ( 1966a) . This assay uses the linear relationship between the log of the oxytocin concentration and the log of the time required to initiate milk ejection in an approximately 2-mm3 piece of lactating rat mammary (4) 8 (4) 6(2) 250 (5) 1000 (2) 460 (1) 860 170 (4) 55 (2) 460 (4) 640 (1) 73 (2) 460 (2) 862 190 (6) 100 (4) 7 (4) 2 (2) 863 46 (4) 6 (6) 7 (4) 8 (1) Oxytocic activity expressed in terms of //U/ml plasma. The time (in min) after the end of genital stimulation at which the peak oxytocic activity occurred is shown in parentheses.
tissue. While this assay has a high sensitivity and can determine the OA in unextracted blood plasma over a wide range, its precision is not high and the amounts assessed are not exact, but relative concentrations can be determined.
In all experiments, there was no measurable OA in the control blood samples taken before stimulation. The assay technique used could determine quantitively the known oxytocin solution between levels of 0-01 and 1,000,000 /iU/ml.
Positive responses in the assay occurred at lower concentrations, but the re¬ duced number of positive responses along with their variability sometimes permitted a qualitative but not a quantitative determination at lower levels. In all cases, the stimuli studied resulted in the release of an oxytocic sub¬ stance into the blood. The peak amounts of OA ranged from 2 to 1000 µ /ml of plasma (Table 1) . In one case, intromission did not occur during several mounts even though there was an erection. The OA in the blood after these repeated attempts did not appear to differ from those of the same or other bulls stimulated by other means. Although there was considerable variability among the bulls, there were no apparent differences due to the type of stimulation.
The amount of OA in the blood after stimulation was similar to that in the cow after milk ejection (Hays & Pritchard, 1967; Parkash & Anderson, 1972) or at the time of parturition (van Dongen & Hays, 1966b ) using the same assay procedure. These values are much less than those reported by Bereznev (1963a, b) who found an average of 36-0 mU/ml jugular venous blood before the bull dismounted, 11 mU 1 min after the bull dismounted, 35 to 57.5 mU after massage of the testes or the reproductive organs per rectum and 78-2 mU after massage of the testes and two 'jumps'. Bereznev used a modification of the extraction procedure of Bisset & Walker (1954) and an assay using rabbit uterine strips in the method approved by the USSR Pharmacopoeia. There is no obvious explanation for the wide difference in amounts. The values in this study, in their turn, are somewhat higher than those of Sharma et al. (1972) who found 5 to 8 µg|ml plasma in the ram.
The OA could be detected in the first blood samples which were taken 1 min after the end of stimulation. The maximum OA occurred 4 to 6 min after ejaculation or 1 to 4 min after the end (6 to 9 min after the start) of electrical or manual stimulation. This also is contrary to Bereznev's report which recorded the highest levels before dismounting occurred.
The results reported here would indicate that oxytocin plays no rôle in copulation or ejaculation in the bull unless there is sufficient stimulation before copulation. It has been reported that there is an increase in semen volume and sperm numbers following oxytocin injections in rabbits (Kihlstrom & Melin, 1963) in bulls (Bereznev, 1963c) and in rams (Ewy & Bielanski, 1962) . It would seem that the most likely rôle of oxytocin is in aiding the movement of spermatozoa in the male duct system but that it is not involved in ejaculation.
In the present study, the half-life of oxytocin in the blood of the bull averaged 1 -35 min. This is approximately the same as that found in the cow and in several other species (Denamur, 1965) . The rate of disappearance of the OA as determined by the half-life was relatively constant. Therefore, the time required for the OA to fall to amounts which could not be measured depended on the maximum amount in each case.
The blood samples collected after the paravertebral lumbar nerve block showed OA of the same order as those taken before nerve block in the same bull.
Failure to inhibit OA release by nerve blockage could be due to the complexities of the nervous system where so many nerves interlace, which may cause many problems in the usage of local nerve block techniques (Kuntz, 1945) . Due to the complex ramification of the nerve fibres, sensory nerve impulses may take three possible routes from the genitalia, i.e. the hypogastric, pelvic and/or pudendal nerves. The present study has largely eliminated the possibility of the sensory impulses passing only through the hypogastric plexus. It is possible, however, that the hypogastric nerve might be involved in conjunction with the other two routes. Further studies are necessary to determine the sensory path¬ ways responsible for oxytocin release in the male.
